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The anion of the title salt, 2C 4 H 12 N + -S203 2 ~-4H20, possesses 
approximate C 3v symmetry. The water molecules themselves 
engage in hydrogen bonding, forming a ribbon running along 
the a axis; adjacent chains are linked to the thiosulfate anions 
by hydrogen bonds, forming a three-dimensional network. The 
cavities in the network are occupied by the tetramethyl- 
ammonium counter ions. 

Related literature 

For tetraethylammonium thiosulfate dihydrate, see: Leyten et 
al. (1988). 



© 



O 

e ii e 

s — s — o 

II 

o 



Experimental 

Crystal data 

2C 4 H 12 N + -S 2 0 3 2 - 4H 2 0 
M, = 332.48 
Monoclinic, P2^/n 
a = 8.1869 (1) A 
b = 15.4342 (2) A 
c = 14.0867 (2) A 
p = 94.074 (1)° 



V = 1775.47 (4) A 
Z = 4 

Mo Ka radiation 
jtt = 0.33 mm -1 
T = 130 K 

0.25 x 0.20 x 0.15 mm 



Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r mi „ = 0.923, r m „ = 0.953 

Refinement 

R[F 2 > 2a(F 2 )] = 0.045 

wR(F 2 ) = 0.127 

S = 1.02 

4080 reflections 

204 parameters 

12 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



11725 measured reflections 
4080 independent reflections 
3531 reflections with I > 2o"(7) 
R in , = 0.019 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.74 e A~ 3 

Ap mi „ = -0.26 e A~ 3 
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Symmetry cod 


as: (i) -x 


f |,y + j. -zH 
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-y + 2, -z + 1; (Hi) 


x — l,y, z. 



Data collection: APEX2 (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank Northwest Normal University, China, and the 
University of Malaya for supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5240). 
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Bis(tetramethylammonium) thiosulfate tetrahydrate 
Y.-X. Yang and S. W. Ng 

Comment 

The thiosulfate anion of tetramethylammonium thiosulfate tetrahydrate (Scheme I, Fig. 1) resulted from the decomposition 
of 1,2-hydrazinedicarbothioamide under basic conditions. The anion of the salt, tetramethylammonium thiosulfate tetrahy- 
drate, possesses approximate Ci v symmetry. The four water molecules themselves engage in hydrogen bonding to form a 
ribbon running along the a-axis of the monoclinic unit cell; adjacent chains are linked to the thiosulfate anion by hydrogen 
bonds to form a three-dimensional network. The cavities in the network are occupied by the ammonium counterions. Tet- 
raethylammonium thiosulfate exists as a dihydrate; in this salt, the sulfur-sulfur bond is 2.028 (1) A (Leyten et al, 1988). 

Experimental 

1,2-Hydrazinedicarbothioamide (0.25 mmol, 0.038 g) was dissolved in tetramethylammonium hydroxide (25% aqueous 
solution) in a 1:2 molar ratio. A small quantity of water-ethanol (1:2) was added to dissolve the reactants completely. The 
mixture was set aside for the growth of colorless crystals, which separated after several days. 

Refinement 

Carbon-bound H-atoms were placed in calculated positions (C — H 0.98 A) and were included in the refinement in the riding 
model approximation, with (7(H) set to 1.5 (7(C). 

The water H-atoms were located in a difference Fourier map, and were refined with a distance restraint of O-H 0.84±0.01 
A; their temperature factors were freely refined. 
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Fig. 1. Thermal ellipsoid plot (Barbour, 2001) of 2(CH 3 ) 4 N + S 2 0 3 2 "-4H 2 0 at the 70% prob- 
ability level; hydrogen atoms are drawn as spheres of arbitrary radius. 
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Fig. 2. Ribbon motif arising from hydrogen bonds involving water molecules. 
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Bis(tetramethylammonium) thiosu 

Crystal data 

2C 4 Hi2N + -S203 2 ~4H 2 0 
M r = 332.48 
Monoclinic, P2\ln 
Hall symbol: -P 2yn 
a = 8.1869 (1) A 
6=15.4342 (2) A 
c= 14.0867 (2) A 
(3 = 94.074 (1)° 

V= 1775. 47 (4) A 3 
Z=4 



tetrahydrate 



F(000) = 728 

D x = 1.244 MgnT 3 
Mo i&x radiation, X, = 0.71073 A 
Cell parameters from 5675 reflections 
9 = 2.8-27.6° 

H = 0.33 mnT 1 

T= 130 K 

Block, colorless 

0.25 x 0.20 x 0.15 mm 



Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
J min = 0.923, T max = 0.953 
11725 measured reflections 



4080 independent reflections 

353 1 reflections with I > 20(7) 
^=0.019 

Qmax = 27.6°, 9 m ; n = 2.0° 

A = -10-»10 

k= -20^20 
/ = -18-»12 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.045 

wR(F 2 ) = 0.127 

5= 1.02 

4080 reflections 
204 parameters 
12 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[o 2 (F D 2 ) + (0.0501F) 2 + 2.4726P] 

where P = (F 0 2 + 2F 2 )/3 

(A/o) max = 0.001 

Apmax = 0.74 e A~ 3 
Ap mi „ = -0.26eA~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 

x y z £/i so */£4q 

SI 0.69577 (6) 0.66503 (3) 0.67106 (3) 0.02068 (13) 
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H42 -0.077 (3) 0.8988 (12) 0.640 (2) 0.055 (10)* 



Atomic displacement parameters (A 2 ) 
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0.9800 


Nl— C3 


1.493 (3) 


C6 — H6B 


0.9800 


Nl— C4 


1.498 (3) 


C6— H6C 


0.9800 


N2— C6 


1.490 (3) 


C7— H7A 


0.9800 


N2— C8 


1.493 (3) 


C7— H7B 


0.9800 


N2— C7 


1.494 (3) 


C7— H7C 


0.9800 


N2— C5 


1.494 (3) 


C8— H8A 


0.9800 


CI— H1A 


0.9800 


C8— H8B 


0.9800 


CI— H1B 


0.9800 


C8— H8C 


0.9800 
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03— SI— 02 


111.83 (11) 


Nl— C3— H3B 


109.5 


03— SI— Ol 


109.87 (13) 


H3A— C3— H3B 


109.5 


02— SI— 01 


108.00 (12) 


Nl— C3— H3C 


109.5 


03— SI— S2 


109.83 (9) 


H3A— C3— H3C 


109.5 


02— SI— S2 


109.44 (8) 


H3B— C3— H3C 


109.5 


Ol— SI— S2 


107.78 (10) 


Nl— C4— H4A 


109.5 


Hll— OIW— H12 


111.2 (16) 


Nl— C4— H4B 


109.5 


H21— 02 W— H22 


108.9(16) 


H4A— C4— H4B 


109.5 


H31— 03W— H32 


110.5 (16) 


Nl— C4— H4C 


109.5 


H41— 04W— H42 


111.3 (16) 


H4A— C4— H4C 


109.5 


C2— Nl— CI 


109.68 (18) 


H4B — C4 — H4C 


109.5 


C2— Nl— C3 


109.39 (16) 


N2— C5— H5A 


109.5 


CI— Nl— C3 


109.27 (17) 


N2— C5— H5B 


109.5 


C2— Nl— C4 


109.40 (17) 


H5A— C5— H5B 


109.5 


CI— Nl— C4 


109.96 (16) 


N2— C5— H5C 


109.5 


C3— Nl— C4 


109.11 (17) 


H5A— C5— H5C 


109.5 


C6— N2— C8 


109.37 (19) 


H5B— C5— H5C 


109.5 


C6— N2— C7 


109.53 (19) 


N2— C6— H6A 


109.5 


C8— N2— C7 


109.12(17) 


N2 — C6 — H6B 


109.5 


C6— N2— C5 


109.8 (2) 


H6A— C6— H6B 


109.5 


C8— N2— C5 


109.7 (2) 


N2— C6— H6C 


109.5 


C7— N2— C5 


109.33 (19) 


H6A— C6— H6C 


109.5 


Nl— CI— H1A 


109.5 


H6B— C6— H6C 


109.5 


Nl— CI— H1B 


109.5 


N2— C7— H7A 


109.5 


H1A— CI— H1B 


109.5 


N2— C7— H7B 


109.5 


Nl— CI— H1C 


109.5 


H7A— C7— H7B 


109.5 


H1A— CI— H1C 


109.5 


N2— C7— H7C 


109.5 


H1B— CI— H1C 


109.5 


H7A— C7— H7C 


109.5 


Nl— C2— H2A 


109.5 


H7B— C7— H7C 


109.5 


Nl— C2— H2B 


109.5 


N2— C8— H8A 


109.5 


H2A— C2— H2B 


109.5 


N2— C8— H8B 


109.5 


Nl— C2— H2C 


109.5 


H8A— C8— H8B 


109.5 


H2A— C2— H2C 


109.5 


N2— C8— H8C 


109.5 


H2B— C2— H2C 


109.5 


H8A— C8— H8C 


109.5 


Nl— C3— H3A 


109.5 


H8B— C8— H8C 


109.5 



Hydrogen-bond geometry (A, °) 



D—H-A 




D—H 


H—A 


D—A 


D—H-A 


OIW— HI 1- 


Ol 


0.83 (1) 


1.88(1) 


2.706 (3) 


174 (3) 


OIW— H12- 


-03W 


0.84 (2) 


1.92(2) 


2.758 (2) 


178.(1) 


02 W— H21- 


•OIW 


0.84 (2) 


1.86 (2) 


2.689 (2) 


172 (2) 


02 W— H22- 


•04W 


0.84 (2) 


1.90 (3) 


2.736 (2) 


173 (3) 


03W— H31- 


■02' 


0.83 (2) 


1.93 (2) 


2.759 (2) 


172 (2) 


03W— H32- 


•02 W" 


0.84 (2) 


1.88(2) 


2.713 (2) 


173 (2) 


04W— H41- 


■S2 m 


0.83 (2) 


2.51 (2) 


3.3280 (19) 


170 (2) 


04W— H42- 


-03W m 


0.83 (2) 


1.93 (2) 


2.760 (2) 


179 (2) 



Symmetry codes: (i) -x+3/2, >>+l/2, -z+3/2; (ii) -x+1, -y+2, -z+1; (iii) x-\,y, z. 
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